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tion.	The	results	 showed	that	 there	was	a	significant	 improvement	 in	 total	gas	produced	 in	 the	pre-treated	5-days	
treatment	(206.4±8.4	L)	compared	to	2-days	(153.4±9.6	L),	and	8-days	ones	(174±11.1	L).	The	biogas	yield	of	the	pre-





















ceived	 little	attention	because	 it	 is	mostly	carried	out	by	
small	 farmer	 households	 and	 not	 concentrated	 in	 a	 big	
area.	 Therefore,	 livestock	 production	 is	 characterized	 by	
low	profitability.	In	recent	years,	MD	farmers	have	been	in-
creasingly	aware	of	the	restructuring	of	husbandry	activi-
ties	 from	 traditional	 species	 of	 cattle	 like	 breeding	 and	
dairy	cows.	According	to	the	General	Statistics	Office	of	Vi-
etnam	-	GSO	(2016),	the	Delta	has	nearly	5.5	million	cows,	




bandry	 projects	 and	 this	 makes	 an	 increase	 in	 farmer	
households’	 income	 and	 profitability	 of	 raising	 livestock.	

































dung	 and	 corn	 stalk	 together	 produces	 more	 biogas	 in	















cutter	MB	 TTP	 100	with	 a	 capacity	 of	 100	 kg/hour)	 and	
mixed	to	form	a	homogeneous	material.	
	
Corn	 stalk	 (CS)	was	collected	 from	a	corn	 farm,	air	dried	
and	cut	(by	a	paper-cutter)	into	particles	with	from	8	to	10	








only	 one	 time	 to	 each	 treatment	 at	 the	 starting	 date	 as	
seeding	for	the	digestion	process.	
	
2.2 Experiment setup 
	
Digester:	 an	 anaerobic	 digester	 designed	 for	 this	 experi-












Thereby,	 the	gas	 that	 flows	 to	 the	bag	can	be	regulated.	
Another	pipe	was	placed	in	the	substrate	of	the	digester	in	




Figure 1. Scheme of experiment apparatus 
	
After	the	treatments	in	different	durations,	the	corn	stalks	
were	mixed	with	 the	 ratio	 of	 50	%:	 50%	with	 cow	 dung	
based	on	their	volatile	solid	(VS)	values	and	then	filled	into	
the	digester	(Tab.	1).	During	the	experiment,	all	of	the	four	
treatments	 run	 in	 triplicate.	 All	 digesters	 were	manually	
and	gently	shaken	every	day	in	order	to	get	a	homogenous	
digestion.	 In	 this	 study,	 the	 temperature	 was	 not	 con-
trolled	 so	 that	 we	 could	 test	 as	 real	 temperature	 from	
farmer	conditions.			
	
Table 1. Treatments of the experiment (mixing ratio based on 






























Corn	stalk	 Cow	dung	 Total	 Corn	stalk	 Cow	dung	 Corn	stalk	 Cow	dung	
50%	:	50%	 382.5	 382.5	 765	 407.2	 500.7	 475.2	 695.0	
100%	:	0%	 765.0	 -	 765	 -	 814.4	 -	 1389.9	
	
2.3 Analytical methods and statistic 
	






Laboratory,	 College	 of	 Environment	 and	 Natural	 Re-
sources,	Can	Tho	University,	Vietnam.	
	
Table 3. The physical and chemical characteristics of the in-
put materials used in the experiments 
Parameters	 Unit	 Cow	dung	 Corn	stalk	
VS	 mg/L	 76.4	 93.9	
Carbon	 mg/L	 19.6	 52.2	
TKN	 mg/L	 1.0	 1.2	
C	:	N	 -	 19.6	 43.5	
	







experimental	 days.	 Then	 the	 biogas	 produced	 was	 rec-
orded	by	a	Ritter	gas	meter	 (Germany)	with	the	smallest	
scale	of	20	mL;	the	biogas	compositions	were	monitored	at	

















3. Results and discussion 
	















spectively.	 For	 the	 treatment	 of	NT1,	 due	 to	 a	 technical	




day,	 the	 treatment	NT3	produced	 the	highest	 volume	of	
gas	9.3	L,	while	the	lowest	volume	recorded	in	the	treat-






hemicellulase	 (Shi	et	al.,	 2008).	 This	means	at	 the	 first	3	
weeks,	the	lignin	content	from	the	input	material	was	not	
yet	 degradable	 by	 the	 microorganism.	 By	 the	 time,	 and	
combination	to	the	outdoor	temperature	was	up	to	32.4°C,	
the	lignin	content	from	input	material	could	be	degradable	
and	 this	 caused	 an	 increase	 in	 gas	 volume	 at	 this	 time.	
Since	then,	the	gas	produced	from	all	treatments	tended	
to	reduce	at	the	end	of	the	experimental	phase	as	the	or-














































the	 total	 gas	 production	 and	 the	 loss	 of	 volatile	 solid	
(VSfermented)	 through	a	digester	process.	Up	 to	 the	end	of	
the	 experimental	 period,	 the	 biogas	 yield	 of	 treatments	
NT1,	 NT2,	 NT3,	 and	 NT4	 were	 respectively	 196.1±5.6,	
392.7±9.8	469.8±10.1,	and	497.1±13.3	L/kg	VSfermented	(Fig.	
3).	The	biogas	yield	of	the	treatment	NT1	was	lowest	and	
significantly	 different	 in	 comparison	 to	 the	 other	




could	 improve	 biogas	 yield	 in	 an	 anaerobic	 digester	 and	






















first	 9	 days),	 the	 lowest	 CH4	 content	was	 recorded	with	
11.8	-	37.6%,	while	the	CO2	content	amounted	from	12.1	
to	 51.8%.	 This	 first	 phase	 is	 the	 phase	 of	 hydrolysis	 and	
acidity	in	the	anaerobic	process,	the	microorganism	mainly	
converts	 organic	 matter	 into	 volatile	 fatty	 acid,	 causing	
more	CO2	development	during	this	time.	The	second	phase	
is	 from	 day	 10	 to	 33,	 the	methanogenic	microbes	 grow	
more	and	convert	volatile	fatty	acid	of	the	substrate	to	bi-
ogas;	thereby,	in	particular,	the	CH4	content	increased.	In	
this	 phase,	 CH4	 content	 was	 between	 47.1	 and	 52.4%	





low	 and	 methanogenic	 microbes	 could	 not	 produce	 as	
much	CH4	as	at	the	second	phase.		
	
These	 results	 showed	 that	 the	 hydraulic	 retention	 time	
(HRT)	of	 input	material	 should	not	extend	more	 than	33	
















Figure 4. Percentage of CH4 of produced biogas in the four 

















used	 different	 input	materials	 for	 co-digestion:	 pig	 dung	




3.2 Temperature, pH, and alkalinity during 
digestion in all treatments 
	





treatments	 of	 NT1,	 NT2,	 NT3,	 NT4	 were	 30.4°C,	 30.0°C,	
30.3°C,	and	30.1°C.	These	temperature	ranges	correspond	
the	optimum	temperature	of	mesophilic	digester	for	bio-
gas	 production	 25	 -	 40°C	 (Monet,	 2003).	 According	 to	
Samir	et	al.	(2010),	the	activity	and	growth	rate	of	bacteria	








season;	 therefore,	 the	 temperature	 was	 obviously	 influ-




Figure 5. Temperature values during the digestion of the four 




cess	 (Fig.	 6).	 It	 can	be	observed	 that	 the	pH	 in	 all	 treat-
ments	was	almost	in	the	optimum	pH	range	in	an-	anaero-
















Figure 6. pH values during the digestion of the four treat-
ments (see Table 1) 
	




















































(Fig.	 7).	 The	 mixing	 of	 corn	 stalk	 with	 cow	 dung	 in	 the	




(2012)	 showing	 that	 cow	manure	 can	 play	 an	 important	
role	 in	 co-digestion	operations	 by	 increasing	 the	pH	 and	
buffering	capacity	of	the	mixture	when	easily	degradable	
industrial	wastes	are	used	as	co-substrates.	In	the	range	of	





Figure 7. Alkalinity values of the four treatments (see Table 1) 




3.3 Treatment efficiency 
	
Anaerobic	digestion	of	organic	matter	to	biogas	has	devel-























ganic	 fertilizer	 for	 agriculture	 and/or	 aquaculture	 crops.	
However,	 it	 is	a	warning	that	bacteria	could	remain	on	a	
vegetable	that	is	irrigated	by	digestate	and	such	vegetable	













































































ican	 Public	 Health	 Association,	 American	 Water	
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